Routine oral health care is essential for those living with HIV (human immunodeficiency virus) infection, especially in pregnant women. Hormonal changes during pregnancy, immunosupression in HIV along with bacterial load in periodontal infections strongly influence the pregnancy outcomes. The aim of this study was to evaluate the periodontal health status in HIV seropositive pregnant women in Andhra Pradesh, India. Materials and Methods: This study includes a sample of 90 divided into three groups; HIV seropositive pregnant women (group PH; n = 30), HIV seropositive nonpregnant women (group H; n = 30), and healthy pregnant women without HIV infection (group P; n = 30). Clinical examination includes the recording of probing depths (PD), clinical attachment level (CAL), plaque index (PI), gingival index (GI), and periodontal screening and recording index (PSR) were assessed in three groups. Statistical analysis was done by Mann-Whitney U-test and Wilcoxon paired test using the software SPSS version 17. Results: Clinical parameters do not show any significant variation between the three groups. But slightly higher mean PD and CAL levels was observed in HIV seropositive pregnant and nonpregnant women compared with healthy pregnant women without HIV infection. About 13% of severe gingivitis cases were observed in HIV seropositive pregnant group compared with 6% in HIV seropositive and 3% in healthy pregnant group. Conclusions: Presence of slightly higher percentage of severe gingivitis in HIV seropositive pregnant women strengthens the fact of extra need for preventive oral health services during the prenatal period and provides recommendations for promoting maternal oral health in regional antiretroviral therapy centers in India.
Introduction

Human
Immunodeficiency Virus infection/Acquired Immunodeficiency Syndrome (HIV/AIDS) remains a global health problem of unprecedented dimension. India has the third largest HIV epidemic in the world. According to National AIDS Control Organization, the total number of people living with HIV (PLHIV) in India is estimated at 21.17 lakhs (17.11-26.49 lakhs) in 2015. Undivided Andhra Pradesh and Telangana have the highest estimated number of PLHIV (3.95 lakhs). It was evaluated that out of 27 million pregnancies every year in India, nearly 49,000 occur in HIV-positive mothers. [1] Infection is presently viewed as one of the major causes of preterm low birth weight deliveries, and it represents 30%-50% of all cases.
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For reprints contact: reprints@medknow.com have been reported in HIV seropositive women include the rates of spontaneous abortion, low birth weight babies, and preterm labor. [5] [6] [7] Periodontal disease and dental caries are the two most familiar oral health problems of bacterial inception, in human population. Research suggests that transmission of inflammatory mediators and bacterial products of periodontal infection into the fetoplacental unit through blood stream, potentially leading to adverse pregnancy outcomes. [2] [3] [4] Routine oral health care is necessary to prevent these oral infections. Such care is crucial for HIV seropositive pregnant patients, because individuals with a compromised immune system need to avoid bacterial infections. [8, 9] The relationship between chronic periodontitis and HIV infection is not clear and various conflicting opinions exist regarding the prevalence of chronic periodontitis and HIV infection. [10] [11] [12] Several microbiological and immunological studies have failed to show any major differences between the HIV-seropositive subjects with chronic periodontitis compared with HIV-seronegative controls. [13] [14] [15] Some studies reported a higher prevalence of periodontitis with greater attachment loss in HIV-seropositive subjects compared with HIV-seronegative controls. Localized gingival recession is responsible for the greater severity of periodontal destruction in HIV-seropositive subjects compared with HIV-seronegative subjects. [12, [16] [17] [18] There are numerous studies that evaluate the relationship between HIV infection and the periodontitis, but their association in HIV seropositive pregnant women has not been investigated much, especially in India. As prevention, care, and support along with treatment form the two key pillars of all HIV/AIDS control efforts in India, there is a need to expand oral health care and preventive measures for HIV pregnant women. [1] So, the main purpose of this study was to assess the periodontal health status among HIV-seropositive pregnant women from Krishna District, Andhra Pradesh, India.
Specific aims of the study were to analyze and compare the periodontal health status among HIV seropositive pregnant women, HIV-seropositive nonpregnant women, and healthy pregnant women without HIV infection by measuring the clinical parameters associated with chronic periodontitis such as probing depths (PD), clinical attachment level (CAL), plaque index (PI), gingival index (GI), and periodontal screening and recording index (PSR).
Subjects and Methods
This study was designed as a hospital-based cross-sectional study, performed at the Department of Obstetrics and Gynecology, Government General Hospital, and Regional ART Centre in Vijayawada, Andhra Pradesh, between July and October 2015. The institutional Ethics Committee of Government Dental College and Hospital, Vijayawada, approved the study. The study population comprised 60 HIV-seropositive women and 30 healthy pregnant women without HIV infection. Participants were enrolled after signing an informed consent form. The participants were divided into three groups; HIV-seropositive pregnant women under highly active antiretroviral (HAART) therapy (group PH; n = 30), HIV-seropositive nonpregnant women under HAART (group H; n = 30) and healthy pregnant women without HIV infection (group P; n = 30). All the three groups were matched with regard to age (19-35 years) and socioeconomic status. Socioeconomic status was represented by monthly family income. Three groups were constituted and subjects were categorized into either lower class (<1,500 to 5,000), middle class (5,000-15,000), and upper class (≥15,000). [19] Patients with habits of smoking, pan chewing, and having systemic diseases such as diabetes and hypertension were excluded from the study. Seropositivity was confirmed in all HIV-infected patients by the ELISA (enzyme-linked immune sorbent assay) test and classification of the lesions was based on their clinical aspects.
Clinical examination included the recording of PI, GI, PSR, PD, CAL using the World Health Organization (WHO) periodontal probe, and community periodontal index of treatment needs (CPITN) probe by a single experienced dentist to ensure consistency of measurements. Periodontal examination was performed, which included a number of parameters, the PD (distance between the gingiva and the bottom of the periodontal sulcus) and GR (distance between the gingiva and the cement-enamel junction) were recorded at four sites per tooth (mesiobuccal, distobuccal, mid-buccal, and lingual). The CAL was calculated as the sum of PD and GR. The definition of periodontal disease was the presence of ˃30% of the sites with clinical attachment loss ≥4 mm.
The gingival index was scored according to Löe and Silness, [20] where 0 = normal gingiva; 1 = mild inflammation, slight change in color, slight edema, and no bleeding on probing; 2 = moderate inflammation, redness, edema and glazing, and bleeding on probing; and 3 = severe inflammation, marked redness and edema, ulceration, and tendency to spontaneous bleeding. A total score of 0.1-1.0 considered as mild gingivitis, 1.1-2.0 considered as moderate gingivitis, and 2.0-3.0 considered as severe gingivitis. The plaque index was scored according to silness and loe, [21] where 0 = no plaque; 1 = a film of plaque adhering to the free gingival margin and adjacent area of the tooth. The plaque may be seen in situ only after application of disclosing solution or by using the probe on the tooth surface; 2 = moderate accumulation of soft deposits within the gingival pocket, or the tooth and gingival margin which can be seen with the naked eye; 3 = abundance of soft matter within the gingival pocket and/or on the tooth and gingival margin.
The PSR is a WHO-accepted detection system for periodontal disease and is subdivided into five codes. The periodontal status was assessed based on the PSR by using the CPITN probe. The dentition was divided into six sextants: 17-14, 13-23, 24-27, 47-44, 43-33, and 34-37. Subjects were then classified into five categories defined by the codes: Code 0 = healthy gum; Code 1 = presence of bleeding; Code 2 = presence of calculus; Code 3 = presence of pockets of 4-5 mm; Code 4 = pocket over 6 mm; Code X = Sextant absent or fewer than two teeth. A PSR score ≥3 was retained to define the presence of periodontitis. PSR is effective in estimating periodontal disease severity and is on average nine times faster than a conventional evaluation. In fact, periodontal screening using PSR can be completed under 2 min. [22] [23] [24] HIV-related oral-mucosal lesions were screened according to Oral HIV/AIDS Research Alliance case definitions. [25] Information related to demographic features, general health, pregnancy-related history, HIV infection history, and immunological status were obtained from the direct questionnaire and patients medical records.
Statistical analysis
All the data were entered into Microsoft excel program and analysed using the Statistical Package for Social Sciences (SPSS). Mann-Whitney U-test and Wilcoxon paired test, and logistic regression analyses were performed to explore associations. P values < 0.05 were regarded as statistically significant. Tables 2 and 3 show the mean values of PI, GI, and severity of gingivitis in the three groups. The mean GI was higher in the group PH (1.10 ± 0.71) compared with group P and H (0.74 ± 0.68 and 1.04 ± 0.66). On comparing the three groups, there is no significant association with P value = 0.113. About 13% of severe gingivitis cases were observed in group PH compared with 6% in group H and 3% in group P. About 33% of healthy cases were observed in group P compared with 13% in groups H and P. Table 4 shows the mean values of PD, CAL, and PSR. There were no significant differences between the groups regarding PSR (group PH = 1.51 ± 0.73; group H = 1.51 ± 0.66; group P = 1.36 ± 0.68), CAL (group PH = 2.50 ± 0.59 mm; group H = 2.58 ± 0.83 mm; group P = 2.29 ± 0.56), or PD (group PH = 1.87 ± 0.36; group H = 1.96 ± 0.78; group P = 1.76 ± 0.36). The mean PD, CAL and PSR is slightly higher in HIV seropositive non-pregnant and pregnant women compared to healthy pregnant women. Out of the 60 HIV-seropositive women, 4 cases of the linear gingival erythema (3 in group PH and 1 in group H), and 2 cases of oral candidiasis (2 in group H) was observed.
Results
Discussion
The association between the periodontal disease and various systemic disorders has been well documented in the literature from the past decade, indicating either positive or negative association. The relation between periodontal disease during pregnancy and increased risk of premature labor andlow birth weight due to periodontal infection is still controversial among the researchers. Some authors demonstrated that immunosuppression associated with HIV infection and hormonal changes identified with pregnancy build the risk of periodontal inflammation. [8, [26] [27] [28] Most of the studies in the literature focus on the HIV-seropositive patients only they did not include control groups to explore the further association. [29] [30] [31] Recently, from the past 4-5 years studies have primarily compared HIV-seropositive patients with uninfected patients. [32] [33] [34] Particularly, while considering the HIV-seropositive pregnant patients, studies were exceptionally scarce. [9, 26] Therefore, the main objective of this study was to evaluate the periodontal health status among HIV seropositive pregnant women and also to correlate it with age-matched control groups (HIV seropositive non pregnant and healthy pregnant women).
This study demonstrates that all the three groups have similar mean PD, CAL, PI, GI, and PSR measurements and that HIV infection does not pose any significant risk for periodontal destruction. This finding was similar to various studies, which followed the natural progression of chronic periodontitis in HIV-seropositive and seronegative patients. [18, 31, 35] Out of the 60 HIV-seropositive women, 4 cases of the linear gingival erythema and 2 cases of oral candidiasis was observed. Various authors reported that oral candidiasis is the most common manifestation of HIV seropositive patients. [36] [37] [38] Pedreira et al. [39] observed oral candidiasis in 28% of HIV-seropositive patients and the authors express that vast majority of the oral lesions manifested with the reduction in the CD4 count. Sontakke et al. [40] demonstrated that there was a positive relation between the CD4 levels and advancement of oral lesions in HIV-seropositive patients.
The results of this study demonstrates that mean GI was marginally higher in the group PH (1.10 ± 0.71) compared with group P and H (0.74 ± 0.68 and 1.04 ± 0.66), respectively, without any significant association. About 13% of severe gingivitis cases were observed in HIV-seropositive pregnant group compared with 6% in HIV-seropositive nonpregnant and 3% in healthy pregnant group. About 20% of severe gingivitis cases were observed in the HIV-seropositive pregnant and nonpregnant women. The primary cause for poor maternal oral health is the hormonal imbalance and dietary variations that occur during the pregnancy along with immunosuppression in HIV infection. [41, 42] These results emphasis the need of extra care and treatment measures to prevent the periodontal diseases among HIV-seropositive women.
Periodontal parameters (PD and CAL) do not show any significant variation between the three groups. But slightly higher mean PD and CAL levels was observed in both HIV-seropositive pregnant and HIV-seropositive nonpregnant women compared with healthy pregnant women without HIV infection. This finding might be because of the fact that improvement in the immune status of HIV-seropositive women under HAART. The mean CD4 count of HIV-seropositive pregnant women in this study was 453 ± 144, which is above the level of CD4 count ˂200 cells/mm 3 that thought to be strongly associated with periodontal destruction. [43, 44] Vernon et al. [45] demonstrated that extent of periodontal disease were high in HIV-seropositive patients especially in those with CD4+ T-cell counts of <200 cells/mm 3 . Various studies reported that increase in PDs along with prevalence of periodontal diseases (gingivitis and periodontitis) was observed in HIV seropositive patients with CD4 count below 200 cells/mm 3 . [27, [46] [47] [48] Vastardis et al. [44] in their study observed the gingival inflammation in severely immunocompromised HIV-positive patients with CD4 cell counts of <200 cells⁄mm 3 , and in patients with CD4 cell counts of >500 cells⁄mm 3 , there was no association between CD4 cell count and periodontal indices. Various studies in the post-HAART era recommended that initiation of antiretroviral therapy may reduce periodontal disease morbidity by improving the immune status. [49, 50] Recent studies insist the concept that HIV associated immune changes may not contribute to the development and progression of chronic periodontitis. This is because of the suppression of host-derived cellular immune responses in HIV infection which are major mediators of periodontal destruction and reduced number of opportunistic microbes with increase CD4 count. [32] Although it is not considered in the study protocol, an important observation made in this study period was the lack of knowledge and awareness towards the oral health importance during pregnancy among HIV-seropositive women.
Conclusion
Our study does not find any significant variation of periodontal health status among HIV seropositive pregnant and nonpregnant women compared with healthy control group. Presence of slightly higher percentage of severe gingivitis in HIV-seropositive pregnant women strengthens the fact that extra need for preventive oral health services during the prenatal period and provide recommendations for promoting maternal oral health in regional ART centers in India. This study has provided valuable insight into the oral health of pregnant women with HIV infection. However, this study was undertaken with small sample of HIV-seropositive pregnant women, further studies with large number of subjects is required to draw strong convincing results.
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